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H01L-021/26; H01L-021/268 
JAPIO CLASS: 42.2 (ELECTRONICS — Solid State Components); 29.2 (PRECISION 

INSTRUMENTS — Optical Equipment) 
JAPIO KEYWORD;R002 (LASERS); R004 (PLASMA); R011 (UQUID CRYSTALS); R096 

(ELECTRONIC MATERIALS — Glass Conductors) 

ABSTRACT 

PURPOSE: To form incompatible TFT characteristics on the same substrate, by 
constituting TFT's of the peripheral circuit part of crystalline silicon 
films constituted in the direction parallel to the carrier flow, and 
constituting TFT's of the picture element part of cr/stalline silicon 
constituted in the direction vertical to the carrier flow. 

CONSTITUTION: In an active layer 110. the source/drain direction is in 
parallel with the crystallization direction. In an active layer 111. the 
source/drain direction is vertical to the crystallization direction. As the 
result, TFT's formed in the active layer 110 have characteristics that the 
ON current is large, and TFT's formed in the active layer 1 1 1 have 
characteristics that the OFF current is small. Thereby the constitution 
capable of high speed operation can be obtained in the peripheral circuit 
part, and the constitution wherein TFT's having small OFF current necessary 
for charge holding are arranged can be obtained. Hence the incompatible TFT 
characteristics can be formed on the same substrate. 
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(57) [SiK3] 

7.^ (TFT) i:ii;jg!af^h7>-:?;^^4}gfig-r§#fi 

«J tic WSia IC^S « J; 5 ICES U T F T i Sf^ 
IBl(lOfcje>®MaiaIKtS:ll-*S±IC#-r-5* / U v- 




( 

1 

iSftttS5fe)ig*®+-v u 7©Sft-rs^rsiiieflfi!cfi:& 
isi 1 o^^<Dnmtitm^m 2 ©4*^©^IS& 

x\'^^zt=&^mt-r^^m^mm 
xmt>niti^mm^m^^h, 

u y i7;^s!?gft^^se©«iaiiiiSffl5iJ-Jc^»t en, 

«(II2^!B:©5*Mh5>-:?X^©<tfi©-«l5tt, 7^7-^-7 

V H u i7 xs!^$ft^^ge©iii5g«S5^Mci9:tt sn. 
T> wE^fttta5ff)K*©=^rvU7©i^ii-r*;&[Sjt«s 
n, 

WKieffift^SlK4'©=^^'\' U 7©8tt!i-r«:^[fi]<!:Mffi^ 
1 ©i|#^®ft^i:«Sft:Sm2 ©4#^0ft 

®<*:£©ftS*W¥ff -e* 0,^2 ©#^©^a[*^it 

5ll*S^WlC«A1-5m2 ©XSt. 
©ISt, 

fig-rsm4©isi:, 
^■r«m5©isi:. 
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2 

;^|6l^^ffi1t^3g)K®ieft^S;^fe]i:A<S 1 ©i^^O^I 
gtll2#'St©?*llh7>i^X5'©fl!l®-8Btt, =^^-\''J7© 

i^'m^-)3^i:.i^m^%m<r>^SAmdint.ifii^ 1 © 

1*S®^ISi:ttS^«S 2 ®#S©ftgSW-r -5 .k ^ ic 

10 ■r^mi©xai, 

3g4a^«ir«Ar5m2 ©ist. 

©iSi:, 

fig-r'5S4©ist, 

•a-&«»a©jgatt«^ll8-c^^S:0?iK h 7 ^e^x^' sjb 

• fig-r5m5©l8t, 
tlJf2^»©l¥Kh7>i?X^'©-IB«. 7i'x^:/Vh 

'J i7Xi'«[ffiS5^se©^ffli2i8SS5^>fcf^figsnT*5 

0, +-\'U7©^»-r2>3^[6J<!:iefttta5gli!i©ieft^!cfi 

1 ®iif)6®Aa[S«-rsJ:5ic«^sn, 

V h U y i7;^S!«ffiS^Sfi®®5S«Bi^lCJPJ5gSnT:fe 
30 D. +^'J7®iH*-r-5:5&[6li:)effi14S3gK©iBffi^fi 
:;&l6li:*im 1 ©4*ffi©^IStttS)6:5S2 ®^^®^iai 

gg®f^S;^fe. 

[»*«6] «*^4Sfcttif*]R5lC*ViT, mi 
®i|*3t®^5S*iW * 0,^2 ®1t^©ftS**Sf 
IB&MitT!S>^> i: <£i^?Si:-r-5¥^flsSg©mi!:^S. 

7 ] 4 5 -^itymim e 

ICfeViT, ^JB7C5gi:LTN i , Cu. Pd. P t ©4^ 
40 i:-r5¥S*SS®f^^^6. 
®IS®«IC. 

y K • -y— VJU • 7--JI' (RTA) ftlrioTftSn 

c i: fr-5*«*ge©f^ii:?ffi. 

mim. 1 0 ] 9 (C:feV»T. 7 t!-rH • -9— -7 

;i/-7--;i' (RTA) ^CfflVie,n«^i!g(SO. 6~ 
50 4 wm©}SS«:W-r5^^1-JfcA<fflV^e>n5Ct&!|*ai: 
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[0 0 0 1] 

vi^7.^^mzm-r^, 

[0 0 0 2] 

v>5©A<-ji9:M-c»s, mz. nm^^^%^ik\zit. 

(0 0 0 3) 

niBS m^<ommz&mmzhy>'j7.^omm-^nit . 
iHis&) ■^h^ji^T.^mo^ui^-r. -^(Dwrnoittb 
®«jaiiiKST!TFTi.c<tt>TiBi^;snfciHigs 

>-yi7S!©75''r'f :7vhUi';^[HlK) ^^^X^J: 30 
CO 0 0 4] C:©J:5*«3t&lHlKC*5ViTtt, TFT 

\zm^^ti^^mt\si^<Dmm\zj:'3xm^^. 

«, 7i''r^:/-7hUi':^©H^O$!lfflICffiV^6nST 

^rJ^'>^^) \zm^^tiftnmi^w-r^itif)\z. u-i^ 

[0 0 0 5] Vh«Ji7Xlrffl#SSI5H5'fA- 
@IKtcfflVi6ti«TFT-c«, S^Wlc:*:mSK©;^-< y 40 

C9S5ViTFTA***P,nS. UA^bTSAt^,, U-i^ftSiE 
ICl3UT«-€-tlSfv'b*7TttJ5:Vi. S3g6<)l::«. USS 
SKi!lgE*Ai?ai<, U-i^naECffiV^TFTAiSS 
UVn UA^b;&A^e.. S& #e.n5TFT«-€-®a« 

A^ e (4 15 t'svi htor&f}. mmmmmM^±^ itn« 

'J-i7m8iEA<;»ct<. U-i'SaEAJ/hSttn^. UK® 
S!l^^A<ffiVii:Vi5*V»?Jfrsl*ttSrifi;ilTV»fc. 
[0 0 0 6] tjE*©TFTSfflVifc^:/U->«yi7ia<D7 
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1*<i©i®Vi|CMLT«, TFT©5^-\'^;i'fi^5=-V^;V. 
'liSS5g-rscii:lCi:oT*fjt£;bTt&. UA^UtSA* 

^%^ittt)\z\t. ^^^jvm^iztKr^ztt^-z-sx 

0~1 0 0 0/zmfe©J!2:ViTFTA«fflV»t,tXTViS. U 
A^U. ^^JCUig^AitiSaUfcO. Pg3iSScS:± 

A**Je)e.nfe*i-&»t, ?V*;Hli*5mm; lOmmi: 
V»5i^lCt£:^UTi3><;ii:«, ffijZl@K©«I«AtK 5 
nTVi« C t A^ ^EH-T?*?). 

[0 0 0 7] li5il©WlSIlCfflV>&n«TFT»CU 
T*), ^Kim^^i^miJ^lMtbX. €fnv^)5:HH*#J; 

fi€:50t£m, 1 0 0 w mi:^#<-rsr 1*-V»if 

v»®: 1 0 0 umA®:*:€r$ i:Vv^H^®iK©:^#S*#- 
©T F T=E/ U >>y i7S!©7^f-'f h U i';^[5iBSl;: 

[0 0 0 8] 

«Sft{bS;{E3i-r-5fc*»C, »oA^©^JS7c3llA<«SS!|-C* 

8:K7c3gT*€>Fe, Co, Ni. Ru. Rh, Pd, 
Os, I P t-^, 3 d7c3!lT*5S c, T i . V, 
Cr, Mn. Cu, Zn, ft^ST?*5Au, Ag^Tf 
*-5. tfJ-efe. Ni. Cu, Pd, P t ©5!a*«:»c$A^ 

ofc. ctxe.©^JB7c^&iK!in1-s;ittcJ;0, i^aft. 

mss^sTs-a-. iSftflsi'Sfs^fSfcfiifirr^citAt- 
(0 0 0 9] z:ne)©^jS7cSsm!iD-r5;&fti:fr 

tt, *ffiSaig©±*/S:«T»t^UTK&S7c3gj|gfcU 

< «iS[*S7CjSfs-&*-r*?iis*}g^-r5:^feA<»5. 

«©5a«At58SSnfc. :z-y^rjp©«#icoVi 
T(S, 1 X 1 0" a t oms/cm' £t±©M©aSlDlC 
fcViTfimfl:A^«K$nTV»«>. 

[0 0 1 0] minf'^€?Stt^S7C^©aiSCit>Tft 
fi^ifi. =.y^)V<om^X\t, ixi0"atoins/ 
cm' ~ 1 X 1 0" a t oms/cm' ©teHA<J:V^ 
r:-v^r;p©igSAt. 5 x l 0" a t om s /cm' £l± 
C^iSt, mmzmt=^y^}Vi>^^±L. ¥»«fi:L/ 
T©1*ttA<lSTUTb*5. *fcr:<;;^r;U©Jgg[An X 
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1 0" a t oms/cm' iy.TT*5i:, =.y^}['03&i 
[0 0 113 c:oJ;^lC*$3£©^|l7c5g«:Ji^KlC»Ua 

eS^W»'i^llfi!c:B*<%4U, ^3Hirfejk:UTt3)<J:i: 
[0 0 1.2] c:©J;^ft:^S7cS?©iK&a$n&;^^J|gl4 

ica. (Ill) ^rsiicieffiitfifcs-rs. c©J:^;fe*s 
ffi^S©0i|*0 1 ic5^-r. 01 (A) -rtt. S*i«i«rife 

R7cis©asiosn&®«*^e.^afi!cfi**^i;5«^s± 20 

aJiJ-r*€>. ieffi^fi©;^!^!^®*^^^!^^^^. ffl 
®2©^Vfi3©ffiJai«. Sfc', gfffifl:bTVi;5:ViM«T! 

^■5. ®i^3©-«l5, iE:^}g©M^4$m0taUT, 
e,CiS;*:LfciE:g:0il01 (B) l?*?), Btt^SlIK* 

5 lCigafi2fi<0;^l6l (Jld-rtt. B-C) C¥ffira# 
)6*%^-r-5. bfcAioT, ieil^S©*I«(Ilc¥ff;i»f® 30 
(BC®) "r«. Si^«®S!?3n«Jli:*t'>&Vi*t. @ 

ftjss©:&r&i»csiasef® (ba®) t«, ^fkom^ 

[0 0 131 Jfcir, c©J:5;&Sg!£;^e{bfeic±oTK 

CDfeoTfeJlViL, 7tf-yH'1}— v;P-7--Jl' (R 
TA) SCf^a^tlSA^JC, S^raiC^^MSSSrffi 

■rsfc*. 01 (C) icSTJc^i::. i§ftfiKS©*|6ilc 

mmu (.-Tftt)^. st#©*<s^sn5) BAS-cf* 

KftSiS® 8 t^sSagt ©#® 9 sfttiF t < ±Tr-&©ic 
ML, tS^^&0:^\^\zmiS.fs. (tf3.t)%. 

[0 0 14] J:©J:5?S:}g*?©SV»ttSl5g|i«®SffEn 

BC:i&ffij©m8S(4ffiJ6TXA-::^ir8itns. c:©fc so 
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h 7 >v?X ^©y-X/ H U'f >meK©SiEn5;^(6]& B 
A;&[S]i:-r5i:, m\'y>z^7.^\i. 
S©iiftIlCJ;oT> U-i7«atAtfiT-r-5. y- 
X/f'U'r>«S508SEns;^[S]S:BA:J^r6ii:-rsi:, 

-i'iisssBc:^iS]©fc©{cit«:5UTi-i)-ic<£Ms-e--s. 
\zitmiim<om^\t5 0 A&,±$>^z.tiimt.i^\,\ 

K©i»m±) »ce±i2©<t^;ft«ii5©Kn^-rs©s 

[0 0 15] j:©J:5lcS*ttSWr«ieft^5gl8a® 

Ste^bL. C©«5l5K©V-X/KK>^K©:3^|6]?& 
jg^lCilffll-rsCtlCic^T, iFb<i^tt©S!&:5h7 

■rSili:*<Tt-5. fS.^. ll!a©h7>-:?X^ICfeVJT 

»TS>5c:tAi^v^©-c> i^»©iKiaw§ws)«ss (P 

VDS) . -fb^WmffifiSSS (CVDS) I;J;-pT, ijfe 

f^^mm^mizm^mzmahx, 

t ieft{b©*f&i i: *WS©^« a J; 5 ict f 

-S«±(:, a©ft;/5:STFT$«ia:(Bf^S-r5fe©T 

Aiiwctt. a=o (^ffif^fi©:*rfiitv-;^/ 

h*W>m«©:&rS]**rai;) ta = 9 0' (i^ft^fi© 

:S^ifii*<y-:^/ H i^-f >msit©:*isiicsi[) o 2 ag© 

T F T V^^) i: IC J:^T feUlr^-ir fe[5IK*«^-r 
[0 0 16] edJlK, 7i7x^yvhU^;i7X^ffitt^ 

TiiJS t $ n2> T F T tBsgffl^MC* V^Ti^^S t^tl^ 
TFTtX. ■t©i2"Si:$n5iKrtt*<ftJS:«. fiP'fe, ^ 

aiHii^©H9'm-;*jg^t*5TFTtt. sss^asA^s 

:^sn:*:$)5::i->«?ffi*Si-rct©r#^«r14!eii!iJSi: 

sn, ii5gffiij-itia!it6n«TFT«, awfiSNP^siis 

[0 0 17] •e-ctr*^^sfflv^^®-&ir«v SflSB©s 
mz^u:^^\zm^^^hftmm^mm^m\ m 
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[0 0 18] ±fa«^«, =^^U7Aiy-X/HW > 20 

mimti^ctm^Ls y-x/Hw>o:^iRi (y- 
ff)mmz^iSi:^\^\z'¥y^)7&i»m-&^i)-> mt,m 

[0 0 19] 

fttt«sSlligSfflV^TTFT*«fig-r«.SSElC, iBft©figg 
-^\^\Z't^XV-7./\i^V'1>W$.^W^-r^Z.t\Zi:. 

©HdIi©iK»**.* 0 Vii«^li&S*^r-rST F T 
i^SCtdiTt*. 1^^^3d}^\zmMJt^^ 40 

^mtL/T:t7mS!J©/Jv$ViTFT*#5C:i: 

^*LTif©j;9 cy-;^/ 1* w >ws»i!i-rs+'^' u 

[0 0 2 0] 02IC«. 2aJS©TFTSieffi3S3g«l^ 

1 4 tf^H-rs^-g-ss^r. mL \ 4 1*, ^©s;^?^© 

m.W.1 2A^e>«ffllci£:;*:bT#&nfc«JRJg©iSaii)fe 
€B^1 3®-SCT*t). iea^g©:^[6l«0lC^BIT^ 50 
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hit. z.<r)W$.\ ^\zm^^n^'T¥T\t^ y-x/K 

U-f >:&[6l*«iga^fi©:5-[BHCSjt?iT F T 1 w 
?5:TFT2?*5. TFT l^^XS-TYT 2<DSiM^ti 
4*tt«03lC^$nS. ■r!5:te'6> TFTltt, TFT 
2lCtfcfeUT> :t>m8S'b^7mSEfe/h$<;a:5. 

TFTn?«, T¥T2\z^WihXirynMififliM' 
m\Z\tQ. 5~2ffi/hS<;^-5. Sfc. TFT2'T?tt, 
TFT 1 ti:tfcfeUT:t>««E*«>VW4e^3a^i^|)jg 
«v 0~3 0 3S±#S*5Ci:7ltT€f5. 

^(Dltt>. m^\t. TFTl*^/'J->7i^i!7^T--< 

:/vh';i'7.isiK©ii5f}h7>-:?x5'ic, tft2 4« 

f "J i^XlHlKc^flri: bT©1*^t«-S^:[fiI±^■e■ 
5C^:^^T^•&. 
[0 0 2 1] 

[^jsw] i%mmu 04. 05fc*sijsfi»i©f^® 

le^^f. B4. B35«, «a(HliiSS:l^-rS'<frN 
T F T t P T F T t ^£ffl«l[l::«^L&lHlKi:a^ h 7 

vv'x^i'fflvi e.n-S'^^NT F T tswrsiHiBS©^ 

ItiS, 04© (A) ~ (F) tSS© 

(A) ~ (C) tis^tis-r^t) ©•!!«;& «>!?©# 

[0 0 2 2] sr. mi {-^--y^fi 0 59) 101 

±lcxA<y^»J >yffiJcJ:-prJ¥$ 200 0A©e{li3^ 
5!l©T*Igl 0 2*Jg^Ufc. mi\t. T«Ig©fiai© 
ttf t) L < £*.fflSJ: 0 'fei«V»m*T?7--;Vi6 

*j:?S:c>&^. 0. i~i. ot/^^TSi^m^fiiiTi 

-C^T^-rsi:. ■€-©«©SS±#Si¥5IS (*^?S© 
3S^1.3tiSlt*J:cXS^7--;H::J:SK{biS*^tr) T 
©S«©JRfiWiil>&<> vXi7-&t)-&*^§^i:)S:5. 3 
-->i/'7 0 5 9S:KT?«. 6 2 0~6 6 0'C-ei~4 
P#^7r:-;i'tfc^, 0. 1~1. O'C/iJ-, jf*U< 
«. 0. 1~0. 3'C/^J-T?^7&L, 4 5 0~5 9 0'C 

[0 0 2 3] 7'7XTCVDSCJ:oTJfS3 
0 0~8 0 0A©*ftSS3K]Kl 0 3S^Ufc. -tb 
T, 1 0 0 0~3 0 0 OA, m^\t2 0 0 0A©g! 
{b^jg©VXi' 1 0 4«fflViT, J9$2 0~5 0A©r: 
'>'>•;H^l 0 5*X/'^y^'feT?fiaKbfe. -yyjPKtt 

mm.hitm.xis.<t.%i:\<\ (S4 (a) ) 

[0 0 2 4] C:©^, ^5g»H^TT5 0 0~6 2 0 

■c. ««jA«5 5 0'c, 8^w> ^^v^aeocc. 4^ 
m<Dmwr~-)v^n^\ ^mwki 0 3©iBftfl2«fio 

^Si:UT, S«lC*tbT¥ff*:^lSll'ieilfiicfi**iiffb 
fc. 04 (B) IC*V>T, ®«10 6. *J:U:i0 7« 

r/i 0 9tt*ss^3g©**©«a*?T*5. :;©ttJ8* 

±A»^I,fc«^!&^pUfc©*«0 5 (A) (04 
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(B) ^JiUms (A) ) 

[0 0 2 5]. :^tc. >'U:3>mi 0 3i;^i'-=:>ifh 

r. i^^(b^^mf&mi i o (nmm^^mm ^^zf 
1 1 1 (M^hy>'j7.^^m im^bft. com. 
05 (A) -mpio^ibizfisr^^-^mommt. - 

\z^t£t^imr$>^. sfc. «i« 1 0 6 . 1 0 7 ©1^ 
}vm&<Dii^^^mm ^Mit -5 «k ^ ices-t ^ i: a«iJ^^t 

R I EfefcJ;tjTfTofc. **iSfi»IOS1f®*-e©ny 
^)Vm&\t. 1 0"~1 0" cm-'agT*o&. -tl/ 

•C, 0. 6~4 wmCdTttO. 8~1. 4tfmlCt;- 

0.11 i<D^m.izw^^mtm^mi 1 2*j^^bfc. 

l?HStltO. l~l 0 J^©HC 1 SigAUTfeJ;*^^ 
fc. (04 (C) ) 
[0 0 2 6] m!>VB(0^mtLXW\uy>y>:fi^ 

A-±©SflEA*9 0 0~1 2 0 0*C©Kirfe*J;plCSI 

«5 0~2 0 0'C/S>, P$S«i^)^»T2 0~1 0 0 
Je>»K*2 0 0~4 5 OV, 0IJ>1«4 0 O'ClClinSSH/fc 

[0 0 2 7] c:©j^il.jfe!(SSttt, il3fel8*a*?WlcJnl8i 
T-SJltlCTSS©-?, :ffyX^^0)M^^WL'm\zV9 

^$M^Sii--5©Cfe*«lC^S*<S5. Z:<D^!^^m 

itirioTjgj«$n&Kft^ig 1 1 2 (omtiit 5 0-1 

$ 1 0 0 0 Ao^it^mm 1 1 3 hlfelidKi: bT 

SJgSfflVi, 7./V;;^"J>i^^©»Eiaae2 0 0~4 
OO-C. «fi|A«3 5 0'C. 7>/V;/^"J>i^^ffift»4K3g 

i:7;i'=r>T, 7;p=f>/Kas=o~o. 5. 

0. mTir-rs. (04 (D) ) 
[0 0 2 8] Sl^ttV^T, MJECVDftlCJcoT, J?S 
3000~8000A, m^iie O O O A©^5R|| 

(0. i~2 56©»{S^tj) Sfi^IKLfc. j:©K 

^ki^^aai i3tm^m<o^xmi.mm(i^\zrT^ct 
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-^bx. m^m'S:/^^-=.>ifhx. y< 
hmsi 1 4~i 1 esrjgfigbfe. ^:©<«s8!£±*''e,s 
fciis?=6S5 (B) ic^f. m<D}^mx^ttiftnE\t 

S5 (A)©®1®1 0 6. 1 0 7 ICMfSrS. (05 
(B) ) 

[0 0 2 9] 'AlZ, ^:i->\^-\i>!fmz^-oX. Sit 
h«ai 1 4~1 1 &t:-^7.^thX^im 

T, (PH, ) ^^XS-Vi^yy (B, H 

10 . ) SfflVi, Sa#©S-&tt, flIjimE^£6 0~9 0 k 
V, fia|;^«8 0kV, S#©«-&tt, 4 0~80kV, 
«»I;1«6 5 kVtL/, h'-XM»S 1 X 1 0"~8 X 1 0 
" cm-'. «?=£2X 1 0" cm-', ^-^IR^&S 

X 1 0" cm-'tUfc. H-l!>i/'lCiaLTtt. H-tf 

T, ■€-n^tl©7C3g*3!*?WltH-tf>i^Ufc, C©iK 
N1!©^M«I®«1 1 8 1 1 1 9. PSO^iW^lffl 

«i 1 7i>m&^n-ft. 

[0 0 3 0] ^<D^. V— tf-Jt©RSItirJ:-pT7r:- 
20 ;vsffv^ -f:i->ffiAbfc'Fi»Eti©ffitt{kSi3;i;feo 

fc. W— lf-JttUT«. Kr tf- (J£ 

fi2 4 8 nm, /^;V;^i|12 0 n s e c) 
©V— tf-TaboTtiVi. U— tF-3t©Rgit^ft«, 
X^;U^-SgAt2 0 0~4 0 OmJ/cirf , M^K 
2 5 0inJ/cm' tU, — it^WiZZ)^ 2-^1 0=^3 y 
V. m^it2 -Va <y hthft. Z.(DU-1f-yt<Dmi^ 
tcSK^£2 0 0-4 5 0*CSfl[lcM-rsr.i:aWfflT 

n&«g^irttxy^;wa;«ctTu«.©T, c:©u— tf 
30 -)t©MlttcJ:r>T, ffieftfl:**S^icaffl/, PS* 
fc|-4-f2.^iS6WH-ysnfc^i!Jt<Kl®lSl 1 7tNl! 
^^t^-rs^Mft** H-T'Snfc^iUEtl^lS 1 1 8 i: 1 

1 9tt. m\zm^<tttiit. (04 (E) ) 

[0 0 3 1] m^X. j?S6 0 0 0A©e{b«5S|gl 2 

0 SSMilfeatii: UT^^Xv C VDfe»r TJg^ U 
fc. S^IC, X/X-y^'fefci^TiPS 5 0 0 A© I TO 
IKS^U, j:tl<£/1^-->ybT®igmS 1 2 1 * 
m^htz. ^UT, ^MiMs^l 2 0CD>5'^h*- 

(3>5'i7 h*-;i.©B?Lffiett0 5 (C) ICa^f) 

1^7 AO^lMlr JC^TT F T©mffi • iBig 1 2 2 - 1 2 
6 SJgfgl/fc. S^JC, l^JE©*^SEmT3 5 0 

■C, 3 o^)'©7x-;i/*:fec:;iv». TFTEiKS^fiSS 

•frfc. (06 (F) ) 
[0 0 3 2] 05 (B) i^ihm^fi^-V&^ifi. ffittS 

1 ioizfev»T«, y-;^/Ki/-i'>:&iS]««Sffi{t;:^[6] 
i:WC$.0, Sffi^i 1 1 i::v»:feViT«, y- 

*, eitSl 1 OlCJg^SnfcTFT-Ctt, :t>«SK*t 

50 ^#<, m^mi 1 ic)g^$nfcTFTT«. 
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2ffl!S®TFT«rtfcl!lEWifiVi{aStr^Ufc*^ 7i'T-'f 

[0 0 3 3] (UliSfiai 2 ) 06 tt*lllfi<BJ ©f^ Si IS 
{»f®0) *^-r. (a-r:>i^7 0 5 9) 2 0 1 
±lCrh5 -Xh^^^v" v'7> (TEOS) tK^felS. 
i|B^^:L.T:/7X■7CVb}£ICJ;•3T> )?$2 0 0 0AO 
K'fb^5gOT«iK2 0 2«:Jg*£Ufc, -tUT, T*|g© 10 
fi^lg^K. 6 2 0~6 6 0'CTl~4^M7r:-;i'bfc 

0. 1-1. O-C/^J-, »SKtt, 0. 1~0. 
3*C/^J--C«/%U. 4 5 0~5 9 0*CSTSSA*<£Tb 

TJf$3 0 0~8 0 0A©l^ftK3^S5JK2 0 3^&^^L 
fc. -5-l/T. JP;S 1 0 0 0~3 0 0 0 A, fl»l^«2 0 0 
0AOK{t;asg®v;^i7 2 0 4S:fflViT, j?3 2 0~5 
0AcDr:>;;dr;HK2 0 5 ^'ST^Igbfc, =:.y 

^mimmLitimTfiKthx^,^. (ei6 (a) ) 
[0 0 3 4] c:®^. ^mnmn-frs o o~6 2 o 20 
■c, mfi\t6 0 ox:, 4^M®«7--;i'SfTVv ^ 

5gK2 0 3®ieft{b*fTofc. i^afbtt. -yyjl/i:^ 
;4;&(Sj»CiiffUfc. 06 (B) l':feViT. ^iK2 0 6, 

*j;rX2 0 7S*iSCJ:oTigft{t;L';fcfil«T*0, 

®«2 0 8*i(:;2 0 9«#ffif!3t5g©S*©«g«-C* 
(06 (B) ) 

[0 0 3 5] JJCJC, ->U3>K2 0 3<&A^'-r:>i)^b 

s<ft©gtts^ia2 1 0 mnm^^mm) ^^zf 
2 1 1 m^hyyjT.fmm) i:m&Lft. stti© 30 

sfciftc^tr-y K ••»)— v;u-y--;i' (rta) jas 

0. 8~1. 4*tmlCb!-i7?£fe05Si1.Jt*3 0~1 8 
0|}>Bgltbfc. S^a^CO. 1~1 03S©HC 1 <&JiA 

[0 0 3 6] mf\-I^O)^mtLT\t/\Udi'>y>:f^M 

v^fc. ?^^i.jt®^Stt, ^x5'-©4ifeft->U3>':7i 

A-±©fiS*t9 0 0~1 2 0 0'C©rair*«>J:5«cS! 40 

«^*©msS*x:?-bT, e:nS:?S5i1-i»©JtjSl::7-f 
tt5 o~2 0 o-c/s*, IS&m«S«S)^»T?2 0~1 0 0 

Je)SffiS2 0 0~4 5 Ot:, 0!IA«4 0 OtHriDS^L/fc 

[0 0 3 7] Jl©/5^^1-JtHSItB> ^?gia*3!*?Wlrai|^ 
rs^ltl'feS©-?, :^77.»S's©l)Dl^*^/ht(SI-fflI 50 
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^filK' *M'> $ it- ^ © ir t> If « 

^. ^©m, S«*feii^^llffl^-T?5 5 0-6 5 0 

■C, f^«Wi::tt6 0 0'CTl^W7X-;VUft:. TX- 

>/i'me(4S«ici^»sR«s )fevi@s©ms$a^-r ^ 

com^. ett)i©sstr2 0-2 0 0 
A, f^^wictt 4 0-1 0 0 A©j¥$ (Dimim 2 1 2 

x«yi7®<bfe^©¥aicj;oT, msisfflaic^x^j-*^ 

S-ti-fc*^seT, 5 5 0-6 5 o'CTKfbfec:;^^ 5 

0 0-8 0 0A©jfs©iK<b34SiKs#e.n^. (0 6 

(C) ) 

[0 0 3 8] -?■©«. TEOStm*S:IS^sfi:-rs:^7 
7rvCVDfe»CJ:oTJP$ 1 0 0 0 A©K{bil^li2 1 

3 ^y-f hifes^tu-cfiaKUfc. *aK^©s«msa 

2 0 0-4 0 0'C, &ifL1iS3 5 O'CtV, TEOSICM 
tT, 1-5 0%.' ■f^^WK«2 0a5©h>Ji^DDX5^ 
V> (TCE) TCEirJ;-3T, y-f h 

T5 5 0-6 5 0'CT}^7X-;H.T'bJ;V^ (06 

(D) ) 

[0 0 3 9] 5lt^ViT. :^A^/^'ftlCJ;oT. ]?S 3 
0 0 0-8 0 0 OA, 0!l^tt6 0 0 0A©7;V5X'^A 

1^ (0. i-2?s©;^*>-:?r>AS^tf) s^Ufc. 

g2 1 4-2 1 6S}^^Lfc. SfeC, y'fhftffilcm 

y-f hmmo±m^^tMm\z 1000-3000 a, 

Z.Z.-^\i2 0 0 0 A©K{b7;i'5X^?A)^€:Jg^bfc. 
h««®g$ *±IEKffim<blST?ftje)S r 

[0 0 4 0] -i':t>H-kr>ii'ffi C/^Xth- 
If^ySffef^) ;cJ;r?T, fil1tH«SJSS (y-X/H 

•fey-r h^gt-t®^ffl©K{bl*v;^i7i:bT. g5 
S-g-Wlr P K ttN«mSSr##f5Tffi*^*^l^ 
fc. H-tr^i'jffXill/T. 7:i-X7-r> (PH. ) ^ 
J;i;-:7jt^9> (B. ;H, ) «fflV», 8(l*®«-&«. ftlM 
mffi*6 0-9 0 kV. 0!l^«8 0 kV, ^«®Ji^ 
tt. 4 0-8 0 kV, 0tJA.«6 5 kVi:-r«. F-J^S 
«1X 1 0"-8X 1 0" cm-', m^it. «SS5X 1 
0"cin-', *:'i73^€:2Xl 0"i:bfc. H-tf^i'ir 
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mm. N^©TM®i«a^2 1 s t2 1 9, p^<o^m^ 

1 7 tm^^n. P5"v^;H!TFT (PTF 
T) ©^^irN^-v^^l/^TFT (NTFT) tomi 

[0 0 4 1] iE-O^. \y—*f-yt0mtiZJz^X7-- 

fc. l^— !f-?ti:LT«, K r FX+->VV— !f- 
^2 4S nm. A}V7,m2 0 n s e c) ^ffiVifc*^ i& 

X^;l'^-f5S**2 0 0~4 0 OmJ/cm' , 10 
2 5 0inJ/cm' tL. — *''^tC-3€ 2~ 1 0 ->3 >y 
h, fif!I;l«2v3 5/ hiUfc. CLOU— 
l'S«*2 0 0~4 5 O-CSSCSDj^TSJltte^rfflT 

nitM«»r fix Jl/Atffiit LTV^S® i © U-if 

M«2 17-2 i Qimmzm^ittstift. v-^-y 

x-Jl^Of^t) 0 ICR T Afe{C.i:oT^*£tl©filtt{b<£* 
c:;&-s)Tt>J;Vi. (06 (E) ) 

[00 42] i^V^T, Ji$ 6 0 0 0 A©®{basgfii2 2 20 
0^imji&igc«i:LT:/7XvCVDfeCJ;pTJ^^b 
fc. 7,/^->:5'ffitCJ;oTJf$5 0 0 A.©ITO 

^fe^t. cn*>'^^'-x>i^LTIII^mffi2 2 6$ 

n'>A©#lJKCit5TTFT©«ffi-E«S2 2 1~2 
2 5 ft^fc. 1 ^ffi©*^#ffiaT 3 5 0 

■C. 3 05)'O7X-Jl'4:fer;ftVV TFTOKS^^^ 
•y-fc. (S6 (F) ) 

[0 0 4 3] mmm3) muz^^mmoi^mxm so 

(»fS0) <£^r. S« (3-n>y7 0 5 9) 3 0 1 
±Cxh7 •Xh:t>'- ->7> (TEOS) 
jsftLry^XvCVDSJCJctjT. @S2 0 0 OA© 
.e{b3S5tl©T«K3 0 2S:J^^Ufc. ^-UT, T^© 
6 2 0~6 6 0'CT!'l~4^^TX-;H/fc 

0. i~i. o'cy^. jfsu<«, 0. i~o. 

3X:/^r^nL, 4 5 0~5 9 0'CSrSS*i^TU 
fcSPiTSlOfflbfc. :/7XvCVD}£lCJ;-:> 
T)SS 3 0 0~1 2 0 OA. m«1 0 0 0A©*fiK 
S^|g3 0 3&^Ufc, -tUT, IP^? 1 0 0 0~3 0 40 
OOA. «aiK.«2 0 0 OA©Kft;^3R©VXi7 3 0 4S 
fflV^T, Ji32 0~5 0A®Xy-*r;vJl3 0 5*X/'?<y 

.kV>. (07 (A) ) 
[0 0 4 4] r©S, ^^l?HaT-e5 0 0~6 2 0 

■c, «fii^«6oo'c, 4^moia^7=.-j[''&m\ ^ 

?i:)^rS]icjifTtfc. 07 (B) t^v^T, «aJS3 0 6, 
i3<tu:3 0 7«*i@»;:ioTJS^it:L/fc«g^-cabt), so 
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SBJ^a 0 8fej;y:3 o 9 tt#aM?l^©i ^©€8S^TJ& 
5. (07 (B) ) 

J>C»C> ->«j3>Sg3 0 3^&/'^^-x>i^bT. ^«©fS 

ttiffl«3 1 0 m^mm^mM) ^^zS3 1 1 (usg 

[0 0 4 5] •€-©^, 1 oas©*^m<&^tfl^BE, 5 
5 0~6 5 O-C, f^^WlCtte 0 0'C©K^|?Hm'f »C 
*v»T, 3~5B$WJa:E-r5c:t(rJ:oT. ffitt®®^ 

®&/P^f 2 0 0~8 0 OA, f^S6«Jlt«5 0 OAKibS 
ii-. Wtit^Mm 3 1 2.3 1 3*J^^Ufc, dOffifliS 
^^©J^^lcay'^-l-DSJxXryi^^fbS (7ii^:m^= 
1. 8~1. 0:1 (^if^ait) ) -to 
^. #6nfcK{b^^®3 12.31 3 ©J?Sfi. 4 0 
0~1 6 0 OA. *|llg^T«l 0 0 OAfc'tjfc. te-fb 
^^ISJ^^U&ft. 1 ^ff ©-Kftsr^ig^fflgtt? 6 
0 0'C-d^K7X-;i'$*r7S;5ni:lCJ:r>T'. K-fb 
i^3g®'f©*?g*l^tfc. (0 7 (C) ) 
[0 0 4 6] ?l€m»T. 7./^y^m\ZX-DX. J|t$ 3 
0 0 0-8 0 0 OA. fif!l;^«6 0 0 0A®7;W5X'>A 
m (0. l-2 5K©;^*>-:^'^A&^tJ) Srl^bfc, 
^bT. 7;i'5X'>AM^&A:S'-x>i!'bT. y-f h« 

g3 1 4-3 1 6S:jgfiKu. ^sic. mm^2tmmiz 
{b*:fej:fevv y-f h«s©±E*J:(y^®ici 0 0 0 

-3 0 0 OA, ;1J1T«2 0 0 0A©Kft:7;i'5x>>A 

[0 0 4 7] J>clr, <:t>^-}^>ifm (y^XvH- 
tf>ySi:fefl-^) iCioT, gttSSgJK (y-x/F 

iE-B-wc p fe b < SNSss ?£#-^-r 5?F«!»&saia b 

fc, H-tf>i/^fXi:bT. ^^X^^-^ (PH, ) :e 
^ZfVr-y> (B. H, ) tff«©Ji&«, JDjS 

m£E*6 0-9 0 kV. ^A.«8 0kV. ^#©«^ 
«, 4 0-8 0 kV. M;ttt6 5 kVtTS. H-XS 
lil X 1 0"~8X 1 0" cm"'. ef&5X 1 

0" cm". *:'i?3g*2X 1 0" i:bfc. H-t!>i^lr 

oT. *n^^n©7n*?£a*?wcF-tf>^ufc. 

iSS. N^©^Mifel®^3 1 8 t 3 1 9. Pmo^W^ 

m.m3nifim^-^ti, p5'v^;h6!tft (ptf 

T) ©fiSlSi:N^-\':^;H!TFT (NTFT) i:©«aia 

[0 0 4 8] ^E-©m. I'— tf-JE©,W»wJ:oT7X- 
;i'*ffV». 'f:t>aALfc^M'fe©Stt{b€:feC:)5:o 
■ft. U—<f-yttVXit. Kr FX+->VU— tf- (St 
g2 4 8nm. AJU;^1i 2 0 n s e c ) ^fflV^fcA^, ffi 
©U-1f-T*t3TfeJ:Vi. U— »f-Jt©W*fl=tt. 
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IS 

xi!!.;V^-^S*<2 0 0~4 0 OmJ/cm' , 

2 5 0m J /cm' tb. -*^B!f(CO# 2 ~ 1 0 ->3 «y 

\zmi^2 0 0-4 5 O'CaSCJlDl^-rSCtttWfflT 

®JK 3 1 7 ~ 3 1 9 \t^^ iCSttfllS nfc. 
[0 0 4 9] iicKKfbSsg&KS 2 OSy^XvCVD 

5~ltfm, mpL\iO. 7 umtVlt. (07 (D) ) 

t;321. 322, 32 SAigofc. 
[0 0 5 0] Jl©»=^Jg!t*©«fe»t[3 2 1~3 2,3 
©Ti-te, i^lC^-OlilS, 5felC^lKSnfcKflSil5SJti3 2 20 

[0 0 5 1] thX. JS$5~5 0nm®5^$'>|g3 2 

(07 (E) ) 30 
-tl/T, *K^»2 0 0~6 5 O-C, »*U<«4 0 0- 
5 0 O-CTTX-jU-r^^ltJcioT, 5^^'>SS[i:V- 

®J|Jlr->»J-t}-'f KJi*3 2 5, 3 2 6. 3 2 7«rJgfiKU 

[0 0 5 2] ^-om. K'SS\^1i.-b^-:>tz.=f-d>ym. (±iU 

TMfb^jfe U < Bllfig®{biKi± t ;t t) ® ) S X 

V^>^h1t, -e-UT, :t®K@miiie8t«!l3 2 8 tU 
T, CVDSICJ:oTK{t«3g|g*;iS 6 0 0 0 Ajg^K 
tfc. S&IC, X/''^>;'^'}£m:oTI TOIgS 0 0~1 40 

oooAs«iffiLT, ^n^Ai^-oifh. m^mm 

3 2 9$}^figLfe. S^Jr, 07 (F) \zm-^0 

\z. , TFT©y-7./'HH'>lc:n>5'i? 
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Z.t\^/-^^-=.yifhX. m2li®Ei^-«ffi3 3 0~ 

3 3 4*jgfigb;t. ^{b5"^'>t7;i'5x':>A0j?s« 
-tn-en. sooa, soooAtufe. amic. 

BE®7K^^fflmT3 5 O-C, 2 (i^(DTZL-)Vi:^Z.1t 
\\ TFT[llK£^fi8;$-y-fc. (0 7 (F) ) 
[0 0 5 3] 

T F T * ^ 'J 7 ©SiEnir 1/ Tsa :j&rfi] »c«i^ L fcig 
^)■■r«s^Sf«j$©&5e>Ci^^s^:$n5:^•7ms5M©/^^ 

ViTFT<£l9:Jt-5^fi£i:TS::i:*^T?#?>. 
IC. ?&r5TFT#tt*i[l-^±»rS*$nS¥^ 
{*:lslKC:teViT, TFT©l6l#^«r^Hf'5)fltT. 
n^n©S*ltl.^-3 fc!f*tt©T F T Sl^^lt J^^KTlf 

5. -t©^^. iii8S±fl£©4$tt*isi±s-a-^::i:*<BJi6 
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